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(54) FORMATION OF EPITAXIAL LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for controlling 
automatic doping during epitaxial silicon deposition. 
SOLUTION: Firstly, the surface of a substrate 10 is cleaned 
and, when natural oxide exists on the surface, the oxide is 
removed. Then the substrate 10 is transferred to a deposition 
chamber in an inert gas or vacuum atmosphere so as to 
suppress the growth of a natural oxide on the surface of a 
wafer. In order to prevent automatic doping, a cap layer 1 4 is 
deposited at a low temperature (500-850°C). Thereafter, the 
temperature is raised to a desired deposition temperature and a 
remaining epitaxial layer 18 is deposited. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An approach including the process which supplies the field which lessened very much automatic 
doping from the dope field formed into it, and was cleaned on said substrate with a dope field in the 
approach of forming an epitaxial layer on a substrate to an epitaxial DEPOJISSHON room, forms a cap 
layer epitaxial on said substrate, makes high temperature of said DEPOJISSHON interior of a room, and 
carries out the deposit of the remaining epitaxial layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to epitaxial silicon DEPOJISSHON, if it says to processing of 

a semi-conductor and a pan concretely generally. 

[0002] 

[Description of the Prior Art] The part with which the bipolar integrated circuit and the BiCMOS integrated 
circuit were united is an epitaxial layer, and in case this serves as a crystal layer with advanced order and 
manufactures equipment in it while it acts as a collector, it can perform diffusion and placing of a dopant. A 
pad collector is diffused or driven into the area where it was pattern ** carried out of the substrate before an 
epitaxial layer is formed. When manufacturing an NPN transistor, the deposit of the n mold (or genuineness) 
epitaxial silicon doped lightly is carried out above n mold pad layer (subcollector) doped strongly. 
Typically, the dopant concentration in a pad layer is higher than the inside of an epitaxial layer about 3 to 5 
figures. 

[0003] Case [ limitation-/ RF circuit of a BiCMOS technique ], an isolation method which decreases the 
electrostatic capacity between collector substrates of an NPN bipolar junction transistor (BJT) is required, 
maintaining the high cramming consistency to MOS and a bipolar junction transistor. If the pad collector 
which made small shallow junction doped strongly and lateral diffusion is used, even if it makes the amount 
of isolation low, spacing of minimum equipment is maintainable. Thus, the circumference components of 
the typically remarkable electrostatic capacity between collector substrates contract by the NPN transistor as 
a result of the reduction of the access area of filling ****. It is steep, and in order to form a pad collector 
with small resistance, the epitaxial DEPOJISSHON approach which can carry out the deposit of the coat 
thin (<2 mum) without diffusion with which the dopant which happens between a substrate or the 
DEPOJISSHON process over either of the epitaxial layers which is formed was conspicuous is required. It 
is also important between the epitaxial DEPOJISSHON approaches to suppress loss of the dopant of the pad 
layer which leads evaporation to the minimum, and to suppress reintroduction (for it to be called automatic 
doping) of the dopant in which the perpendicular direction or the longitudinal direction evaporated to the 
pad layer to the minimum. 

[0004] Since the degree of dissolution solution is still higher, arsenic (As) is a desirable dopant in order to 
form the profile of a pad collector. However, since an adhesion coefficient is high, arsenic has a fault of 
making an operation of automatic doping of an epitaxial coat growth process very easy to receive. By 
vertical automatic doping, while doping of an intrinsic collector is performed, the breakdown voltage 
between the collector bases falls. Lateral automatic doping compensates isolation doping and worsens 
balance of the circumference, the electrostatic capacity of a substrate, and the cramming consistency of 
equipment by it. 

[0005] Hot (1 150 to 1200 degree C) preliminary baking within a hydrogen ambient atmosphere is used for 
the conventional approach of forming an epitaxial layer before epitaxial DEPOJISSHON. This hot 
preliminary baking removes a natural oxide from a front face, carries out degasifying of the dopant from a 
pad layer, and makes it evaporate in the gas ambient atmosphere of the upper part on the front face of a 
wafer, or serves as a migratory atom, and is absorbed by the wafer front face. Although still lower 
temperature can be used in order to make a front face escape from a natural oxide effectually, the adhesion 
coefficient of an arsenic atom increases with the fall of temperature, and has a possibility of producing the 
profile of automatic doping of a remarkable perpendicular direction and a longitudinal direction. While the 
inclination for arsenic to adhere to a front face is small, in order to remove a scaling object and to evaporate 
some arsenic from a front face in this reason, it is typical to use hot preliminary baking. The dopant which 
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carried out degasifying from the wafer front face is sucked out during preliminary baking using a low 
pressure, and it takes out from a reaction container to the exhaust air section. Next, after carrying out the 
deposit of the thin epitaxial layer and making a cap in a pad layer, a flash plate process is performed, and the 
dopant concentration in the reaction container after the source of a dopant was capped is lowered. Then, 
temperature is lowered further (suppressing diffusion of a pad collector in this way to the minimum), and the 
deposit of the remaining part of an epitaxial layer is carried out. With the high temperature used in order to 
suppress automatic doping to the minimum, degasifying from a pad layer becomes most amount. In order to 
compensate for the loss of weight between epitaxial preliminary baking processes for this reason, a pad 
layer must be doped still more strongly first. While diffusion of the pad layer within a substrate takes place 
still more greatly by next and increasing the electrostatic capacity between collector substrates by this, in 
order to remove damage on placing, annealing of still higher temperature is also needed. The approach of 
decreasing further the amount of upper part diffusion and lateral automatic doping is required. 
[0006] 

[Means for Solving the Problem and its Function] Here, the approach of controlling automatic doping 
between epitaxial silicon DEPOJISSHON is indicated. A substrate with the front face which a pad layer 
twists to the beginning, and oxide twists in a list, or is not ****** is supplied to an epitaxial 
DEPOJISSHON room. The deposit of the low-temperature cap layer (500 to 850 degree C) is carried out, 
and automatic doping is prevented. Then, it raises to the DEPOJISSHON temperature of a request of 
temperature, and the deposit of the remaining epitaxial layer is carried out. 

[0007] The advantage of this invention is offering the approach of forming an epitaxial layer automatic 
doping of a longitudinal direction and a perpendicular direction having decreased. Another advantage of this 
invention is offering the approach of carrying out the deposit of the epitaxial layer which shortened the cycle 
time. Another advantage of this invention is offering the approach of carrying out the deposit of an epitaxial 
layer and the epitaxial layer which maintains steep dopant junction between the doped pad fields. 
[0008] Other advantages will become whether to be ** to this contractor at it, if a specification and a claim 
are referred to below with a drawing in the above-mentioned list. Especially the reference designator and 
figure that continue and correspond to the whole drawing point out a corresponding part, unless it differs. 
[0009] 

[Example] Next, this invention is explained about the case where an epitaxial layer is formed to equipment 
like bipolar **** BiCMOS equipment on the substrate which has the pad field doped with arsenic. The 
substrate 1 0 with such a pad field 1 2 is shown in drawing 1 . 

[0010] It will be removed, if first a substrate 10 is cleaned and there are a natural oxide or other 
contaminations from the front face of a substrate 10. For this reason, if the defecation process chosen has a 
natural oxide from a front face, it not only removes it, but it must control re-growth of an oxide while a 
wafer remains in the defecation process interior of a room. For example, (hydrogen fluoride HF) acid 
detergent or HF steamy detergent can be used without being accompanied by washing by water. Probably, 
the other defecation processes which can make the front face which an oxide twists or is not ****** (for 
example, an oxide is under a monolayer) will be clear to this contractor. When not using the same room as 
both a defecation process and a DEPOJISSHON process, a wafer is transported to an epitaxial 
DEPOJISSHON room from a defecation process room within inactive or a vacuum ambient atmosphere. 
Using inactive or a vacuum ambient atmosphere controls re-growth of the oxide layer in the front face of a 
substrate 10. For this reason, hot preliminary baking for removing an oxide is unnecessary, and a substantial 
degasifying operation of the dopant from the pad field 12 accompanying it is also avoided. Furthermore, a 
flash plate operation of the dopant to which after that evaporated in the time amount list required to heat ** 
in high temperature of about 1200 degrees C is avoided. It is desirable that a defecation room and a 
DEPOJISSHON room are a part of one cluster Tours. 

[001 1] By the inside of an epitaxial DEPOJISSHON room, a substrate 10 is once heated by the temperature 
within the limits which are 500 to 850 degree C. The temperature of about 825 degrees C is used in the 
desirable example. At this time, low-temperature baking may be desired between the persistence time for 
about 60 seconds. However, this [ its ] is desirable although the defecation and the migration process which 
were described above were enough to prevent re-growth of the oxide in the front face of a substrate 10. If an 
oxide or a surface contamination does not exist, it is desirable to jump over this low-temperature baking 
process. 

[0012] If the temperature described above is maintained at the process interior of a room, as shown in 
drawing 2 , the thin cap epitaxial layer 14 will grow on the front face of a substrate. Since temperature still 
lower than the conventional approach is used, there are still few dopants which carry out upper part 
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diffusion into the cap layer 14, or evaporate, and carry out automatic doping of the surrounding substrate 
field 1 6 in a longitudinal direction. In order that hot preliminary baking might emit the dopant of a 
considerable amount in ** and on the front face of a substrate by the conventional approach, a low- 
temperature cap layer was not desirable. As stated above, the inclination for an arsenic atom to stick on the 
surface of a substrate increases according to temperature being still lower. Since hot preliminary baking is 
avoided, although a substantial quantity of a dopant does not evaporate from a pad layer, therefore its 
temperature of DEPOJISSHON of a thin epitaxial layer is still lower, the amount of automatic doping of the 
longitudinal direction to the surface area 16 of a substrate decreases. As for the thin epitaxial cap layer 14, it 
is desirable that it is about (0.05 thru/or 0.3 microns) 0.1 microns in thickness. Desired thickness is 
determined by the die length (deltat) of the time amount between the end of formation of the thin epitaxial 
layer 14, and the start of the 1st order epitaxial DEPOJISSHON process which forms an epitaxial layer 18, 
and extent in which a dopant carries out upper part diffusion from a substrate into this time amount. It is 
prevented that the thickness of a request of the epitaxial cap layer 14 also increases, and a dopant carries out 
upper part diffusion into ** through the epitaxial cap layer 14 as deltat increases. 
[0013] Then, temperature of an epitaxial DEPOJISSHON room is made high to the temperature of the 
request for carrying out the deposit of the remainder of an epitaxial layer 18. For example, the temperature 
within the limits of 1 000 to 1 1 50 degree C can be used. The temperature of about 1 1 00 degrees C is used in 
the desirable example. This temperature is chosen as a desired DEPOJISSHON rate (cycle time), distortion 
of a pattern, and the upper part diffusion list that can be permitted based on other viewpoints. Once it 
reaches desired temperature, as shown in drawing 3 , the deposit of the epitaxial layer 1 8 will be carried out. 
The source gas of DEPOJISSHON of a desirable example is dichlorosilane. However, other source gas like 
trichlorosilane, a silicon tetrachloride, a silane, or a disilane can instead be used. The thickness of an 
epitaxial layer 1 8 is about 1 micron typically. However, the thickness of an epitaxial layer 1 8 may change. 
The persistence time of DEPOJISSHON may change according to thickness, desired DEPOJISSHON 
temperature, and a desired DEPOJISSHON rate. Although only mentioned as one example, it is the 
temperature of about 1 100 degrees C, the thickness of about 1.0 microns, and 0.2. At the DEPOJISSHON 
rate for mum/, the persistence time for about 265 seconds is suitable. Of course, a DEPOJISSHON rate 
higher than this may be used. 

[0014] The flow of the process described above has the time amount shorter than the conventional approach 
taken to complete about 50%. This is mainly for the time amount taken to heat ** to necessary temperature 
for preliminary baking at an elevated temperature by the conventional approach, and the time amount 
required cooling to DEPOJISSHON temperature. Since the pressure to shortening the production time in a 
raising-production level list continues, the factor of this time amount is becoming important gradually. 
[001 5] Drawing 4 and 5 are the graphs of the concentration of the dopant to the depth from a front face in 
the conventional approach of forming an epitaxial layer on a substrate with a pad field. After calcinating this 
approach at 1200 degrees C for 2 minutes with the pressure of 6torr, it carries out the deposit of the seal 
layer at 1 150 degrees C for 30 seconds, and performs the primary epitaxial DEPOJISSHON at 1030 degrees 
C. An epitaxial layer is formed by Fukashi who is about 1 .0 microns. The field where the depth is larger 
than 1 .0 microns will be with this pad field, if a substrate and a pad field exist. Drawing 4 shows the dopant 
concentration in the location in the substrate with which the doped pad field is formed, and drawing 5 shows 
the dopant concentration in the location in a substrate without a pad field. The line 24 has illustrated 
automatic doping of the longitudinal direction from a pad field like the field 12 of drawing 1 to a doped 
adjoining field like the field 16 of drawing 1 by drawing 5 . As a line 24 shows, the longitudinal direction 
automatic doping concentration of a peak is about 1 .5E16. 

[001 6] Drawing 6 and 7 are graphs which show the dopant concentration to the depth of the approach by the 
desirable example of this invention that does not use preliminary baking of the low temperature of optional 
selection. Drawing 8 and 9 have illustrated the desirable example which used preliminary baking of optional 
selection. Drawing 6 and 8 are understood that the peak concentration of a pad field is still higher, and the 
width of face of the profile of a pad layer is still narrower by the approach of this invention as compared 
with drawing 4 . This shows that there is still less what carries out [ what ] degasifying among doping of the 
basis of a pad field, and is diffused by the approach of this invention. Reference of drawing 7 and 9 is 
decreasing the amount of lateral automatic doping rather than conventional it. Longitudinal direction 
automatic doping of the peak of drawing 7 is three El 5 to the former being 1.5E16. Longitudinal direction 
automatic doping of the peak of drawing 8 is about 5.5E15. Therefore, it turns out that the approach of both 
this invention is conspicuous in the amount of longitudinal direction automatic doping, and is decreased 
(namely, when low-temperature preliminary baking is used, and when not using). 
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[0017] Although this invention has been explained about the example, this explanation must not understand 
it as what restrains this invention. From the above explanation, the example of various modification of an 
example, and combination and others of this invention is easily considered by this contractor. Therefore, 
please consent to a claim being a thing including such modification or an example. 
[0018] Furthermore, the following items are indicated. 

(1) An approach including the process which supplies the field which lessened very much automatic doping 
from the dope field formed into it, and was cleaned on said substrate with a dope field in the approach of 
forming an epitaxial layer on a substrate to an epitaxial DEPOJISSHON room, forms a cap layer epitaxial 
on said substrate, makes high temperature of said DEPOJISSHON interior of a room, and carries out the 
deposit of the remaining epitaxial layer. 

(2) An approach including the process which heats said DEPOJISSHON room further in an approach given 
in the 1 st term in front of the process which forms said cap layer epitaxial to the temperature within the 
limits of 500 to 850 degree C. 

(3) The approach the process which makes high temperature of said DEPOJISSHON interior of a room 
includes making this temperature high to the temperature within the limits of 1000 to 1 150 degree C in an 
approach given in the 1 st term. 

(4) The approach said process to supply includes the process which transports said substrate to said epitaxial 
DEPOJISSHON room within an inert atmosphere in an approach given in the 1st term. 

(5) The approach said process to supply includes the process which transports said substrate to said epitaxial 
DEPOJISSHON room within a vacuum ambient atmosphere in an approach given in the 1st term. 

[0019] (6) How to include further the process which calcinates said substrate in said DEPOJISSHON 
interior of a room in an approach given in the 1st term in front of the process which forms said cap layer 
epitaxial at the temperature within the limits of 500 to 850 degree C. 

(7) The approach performed in an approach given in the 6th term between the persistence time said whose 
processes to calcinate are about 60 seconds. 

(8) The approach said cap layer has the thickness which is about 0.1 microns in an approach given in the 1st 
term. 

(9) How to include the process to which said process to supply cleans the front face of said substrate using 
HF steamy detergent in an approach given in the 1st term. 

(10) The approach said process to clean uses a defecation process room in an approach given in the 9th term, 
and this defecation process room and said epitaxial DEPOJISSHON room are a part of one cluster Tours. 
[0020] (11) The approach by which said process to clean is performed in an approach given in the 9th term 
in said epitaxial DEPOJISSHON interior of a room. 

(12) In the approach of lessening very much automatic doping from the dope field formed into it, and 
forming an epitaxial layer on a substrate If the front face of said substrate is cleaned in the defecation 
interior of a room and an oxide is on it Said substrate is transported to a DEPOJISSHON room from said 
defecation room, without removing the oxide and exposing said substrate to oxygen. An approach including 
the process which heats said DEPOJISSHON room to the temperature within the limits of 500 to 850 degree 
C, forms a cap layer epitaxial on said substrate, raises the temperature of said DEPOJISSHON interior of a 
room, and carries out the deposit of the remaining epitaxial layer. 

(13) The approach the process which raises the temperature of said DEPOJISSHON interior of a room raises 
this temperature in an approach given in the 12th term to the temperature within the limits of 1000 to 1 150 
degree C. 

(14) The approach by which said process to transport is performed within an inert atmosphere in an 
approach given in the 1 2th term. 

(15) The approach by which said process to transport is performed within a vacuum ambient atmosphere in 
an approach given in the 1 2th term. 

[0021] (16) How to include further the process which calcinates said substrate in said DEPOJISSHON 
interior of a room in an approach given in the 12th term in front of the process which forms said cap layer 
epitaxial at the temperature within the limits of 500 to 850 degree C. 

(17) The approach performed in an approach given in the 16th term between the persistence time said whose 
processes to calcinate are about 60 seconds. 

(18) The approach said cap layer has the thickness which is about 0.1 microns in an approach given in the 
12th term. 

(19) The approach said defecation room and a DEPOJISSHON room are a part of one cluster Tours in an 
approach given in the 12th term. 
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[0022] (20) The approach using the source gas chosen from the group to which the process which carries out 
the deposit of said process and remainder which are formed epitaxial changes from dichlorosilane, 
trichlorosilane, a silicon tetrachloride, a silane, and a disilane in an approach given in the 12th term. 
(21) It will be removed, if first a substrate 10 is cleaned and there is a natural oxide. After cleaning, in order 
to control growth of natural oxide [ in / for a substrate 10 / the front face of a wafer ], it transports to a 
DEPOJISSHON room within inactive or a vacuum ambient atmosphere. In order to prevent automatic 
doping, the deposit of the low-temperature (namely, 500 to 850 degree C) cap layer 14 is carried out. Then, 
it raises to the DEPOJISSHON temperature of a request of temperature, and the deposit of the remaining 
epitaxial layer 18 is carried out. 



[Translation done.] 
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[Drawing 9] 
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[0 0 0 8] ±EMtffc*0«SOWj««±. BffifcttfcW 
[0 0 0 9] 

[^SSfll] /^<K— 5»tfB i CMOS^M^Ocfc 

co o i o] «a»z: N a«i o^r^ni/^cbr. sgi 

Sffl^rtTS^fkya-feX^Bxtr^^r^^^ • 

200 iCSftOifti/^Stciinjft-rseofci^S&^raMtf 

[0011] -lxe^*^+;l/ • f^>'7^>3 >^<D 
rtffllT?. S^K 10^5 0 0-8 5 0 'C'DSSHrtOigSic ^ 

ip^^ti^o L^$mmviz, 8 2 5T:ggoss 

[0 0 12] yD-feX^rt{c±tc5E^/£:igA«r«oi:, 



(3) 9- 1 2 09 47 

^^TWl 4ttJSS0. U^nvig (o. 0 5 7b^. 
0. 3 5*d» ?SS»tfjf$U\ fift^O/P^te. 
»v^xif^^->^;i/ai 4 Dfcx 
/Wf 1 8*jgfiK"TS l#xfcf#4^>*;i/. x^^s/g 
*JM(Dmib£<DK<Df$K<DKl£ (At) COISH 
* ic K-/ < > h tf»Kfr 6 ±7} ffiifcir 5 £ £ J: o T 

i*^sn« 0 a t ^ifip-rsfconr. xtf^S'-wu 

^xlf^^^-v;!/ - 4^ y 7*711 4^31^T^f^^± 
[0 0 13] xW+i/t;l/-f^r>3> 

^5&oms<Digft£-eisf< -r s 0 i o o o - 

1 1 5 0TO®lfiOfiSS:ffiaS^f 5 0 #*Lt^ 
1 1 0 01C8*Oia**ffi5 o C^Dgg 

^■Tcfca^xtf^^^A'/l/Sl 8^-^^^h-r^o if 

^•5*^T^^o xtf^^S^^;!/® 1 8<Dm-$l£&M 
^fg^i?^. f ^>^r>3 >iafiMf^7i/3 

i i o o "caft^ia^ i. o^5u>n&<om 
2 6 5»a«<oj«tt«fm*aa-e**o cticto 
[0014] ±ic&'<rc7u-tzx<Dffitii±^ aaso7?is • 

U^**»«»ittft4t»IIB«)E»t5»»i:Wt5 
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COO 1 5] m4RU5^ l^^*^SffiO± 

t><DU'£\ctt^Z> F— ^VhOiIg^^^-eS^o C 
(Dfimt. 6 h;l/©ff*-e2»B 1 2 0 OTCTjfeSLfc 
3 0»Hk ffiiiM* 1 1 5 0tT'f^>*7 F U 1 
0 3 0 XT 1$KD3L}£ • xsK^S/aV^fr 
■5 &<0T££ o x££4^-wWia<jE? 1 . O^^DXD 

a 5 tta3i*««wa:v^as«rto«Hff -eo f— v h*i 
•5 a f— ^snfcaa*««*6. h i o«« 1 6 

>^»ft*i*?J 1 . 5 E 1 6T*S£ 0 

Sl/TV^5 0 06RtJ r 8^:^4 tifcttfSfc. C£0^ 

«r#fig*TS ^ «77fp]OSSl F-lfV^OMtffifcfW)*- 
ft£Dfe«^LT^£ 0 t£*#l. 5E16T&&WC 

[0 0 17] Hfflff!ltOV^rcO^M*BiraL/T#fc' 

[0 0 18] Bc«TO«i*!§StS. 

( 1 ) tO+fcJ&Sartifc F— ^«i*3^60e» F- 

Ho so 



M) ?fl?9-l 2 0 9 4 7 

5 

(2) »iOTE*<D*afc:fet^T. 2£>lc. tuf2*^ 

•y^M*j:K**s/+/wc»rt-r*iaoiOfe:. tuts-? 

3 >S^r 5 0 0-8 5 0 °C<Dmmfo(Dr&&lCbU 

(3) si i mmmommzis^T^ tm-r^y^^ 
>mft(Dig&%:m< -t^xmttK Kiss* 1000-1 

(4) S 1 «IB*<D75rafc:;fc^T. t9fEfl8&-r*Xg 

(5) S 1 ^fB*t0^atc^t^T. t«ff5«IS*r^XS 
tf> SfffHSfi*KS»H*rtTKHBxtr **5/*;l/ ■ 

[0019] (6) »l«l3«0»iSJc:*v^r. *6 
tc N tute^^ ^^^rxtf^^^^^tc^^f ^XgtD 
iufc. 5 0 0-8 5 0"CO«5HrtOigST? % lufBS«^r 

(7) memmmcD^mc^T, mzmRTziM 
we o»s«oj$tt«FHomfTton«7Sr»o 
?0 (8) ^iJSfB*<o#»fc:*3vvt\ tute^-v^^^ 

0. 1 5*n>eft<3Dj»^*»o^rSo 

(9) m «K*Z>2fffifc;fc^T. fufE«;S&<r£X§ 

(10) ^9^1B«0*feJt:fev^T N sufB^tH/HC'r 

[0 0 2 0] (11) ^9«fB«^S^feV^T> 13 
Cl 2) *(D*fc:jgril*nftK-y««^6(OS»F 

»*U «WE«K*i«k:liffl-r**3a:< % «riBSC« 

iSvi/3>m%50 0-8 5 0 ^O®HF*3<0*ggi;T?iD 
IW2Sffic[)±^4 1 -v^^^:xbr^^>'^;Wc^ 

(13) »i 2SK«fiM&ffilCfc^T. iufB^v?^ 

^3 v*rt©ia«*w»*xa*, ss^^ 1 o o o - 

i l 5 0TCOIEHrtoiaast?iS«>S7SrS o 

(14) »l 2^IBfJ^SicfeV^T, tufB^S"r^ 

(15) mi 2WeiM»SfSfc:*i^T, iufH»3f"rs 
XS3W*2S*H«rtTffTtotL*7?tt. 

[0 0 2 1] (16) SBl 23BE«0*ttl«:*^T. 
^etc, M!54^-v^7 p ®^xfcf^^v'^;Wc^-r^x 
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9 - 1 2 0 9 4 7 



;g<Dsu£. 5 0 0-8 5 0t£DSa^figT\ fufB^ 

(17) sti 6mmm<Djjmci5^T^ tuts^-r^ 
(is) fii 2mi^(Djjmci5^T. mz*w7 
(19) igi 2mem<Dj3mc$s^T, mm&itm 

[0 0 2 2] (2 0) fgl 2^ffi^^tC^3V>T, 
tut 5x e £ * * ;l/ \c 2> JgR tfS v 
bt^Il^ ^nu^X h^nni/^X 29 

(2D mwic^ sffii o^^nu^cbT. 
{k^A^n^ ^n£rRfc£*r& 0 #nwcL/c^ s« 

(HP'S. 500-850 TO ^t^yiM^f^y 



[02] c^gWlc^Sxtf**^*;!/- f*^->3 



[03] CO^tci^x W^>t;l/ • ffr^yv'a 

[0 4] K-^tifeai&^wK*!!*, (e*<dxu* 

[0 5] K-ystifeSii^WijlfclBSS-rs. 6£3fc<Dx 
ffijKjSg*ffi*>*V^C038MO'xlfir+->^;l/ • 7*#>?^ 

[0 8] K-^tifeaasuwfta*. Bn^f 
[09] K-^tifesa*«B«fci»»-r*. mmmtR 
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